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Post Harvest Treatment of Fruit
Abstract

Methods for protecting fruit and vegetables against post harvest microbial decay
by applying systemic acquired resistance inducers.in combination with soibic acid of its
alkali metal salts.

Description

This invention relates to protecting fruit and vegetables against attack by decay-
causing organisms, particularly by fungi.

It is a well-known practice in fruit and vegetable processing -to apply -anti
microbial agents to the surface of freshly harvested fruit.and.vegetables for the purpose of
controlling decay-causing organisms.

Systemic resistance inducers are known to €licit microbial resistance in plants but

are not used in post harvest applications in. fruit and vegetables because they do not

provide contrel of microorganisms at an acceptable level.

Sorbates are known to impart some degree of protection against microbial

decomposition in fruit and vegetables but not at an acceptable commercial level when

applied alone.

With increasing regulatory and environmental pressure béing applied on the post
harvest fruit and vegetable sectors, many antimicrobial materials are being withdrawn or
not reregistered. This invention provides for a novel method of reducing microbial
spoilage of fruit and vegetables utilizing materials that are of very low mammalian
toxicity and are envirenmentally benign.

The invention is further illustrated by the following non-limiting examples.

b
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EXAMPLE 1
Seven treatments comprising of 4 replications per treatmient and. each. replicate

comprising of 6 lemons.

Treatments were as follows:

A, Fruit dipped in water, Untieated uninoculated control .

B, Fruit dipped in water. Untreated inoculated control.

C, Fruit immersed in a 2%w/w Potassium sorbate:solution for 2 minutes.

D, Fruit immersed in a 2%w/w potassium phosphite.solution for two minutes.

E, Friit immersed in a mixture of 2%w/w Potassium sorbate solution and 2%w/w
potassium phosphite solution, for two minutes.

F, Fiuit immersed in a mixture of 2%w/w Potassium sorbate solution and 2%w/w
potassium phosphite solution, for two minutes.

G, Fruit immersed n a mixture-of 3%w/w Potassium sorbate solution and 3%w/w
potassium phosphite solution, for two minutes.

After the treatments wéf.e. applied and left to dry for 10 minutes, treatments B
through G were inoculated with a mixed inocula of Green mold (P. digitatum) and Blue
mold (P.italicuin). Fruit inoculation was performed by piercing the fruit skin to a.depth.of
3-5.mm with a needle coated with spores from both fungi. Fruit was incubated at 25 C
and decay development measured over 7 days from inoculation. .

This experiment was repeated twice.

EXAMPLE 2

Seven treatments comprising of 4 replications per treatment and each replicate

comprising of 6 Navel oranges.

Treatments were as follows:

A, Fruit dipped in water. Untreated uninoculated control .

B, Fruit dipped in water. Untreated inoculated control.

C, Fruit immersed in a 2%w/w Potassium' sorbate solution for 2 minutes,

D, Fruitimmersed in a 2%w/w potassium phosphite solution for two minutes.

E, Fruit immersed in a mixtuie of 2%w/w Potassium sorbate solution and 2%w/w
potassium phosphite solution, for two minutes.

F, Fruit immersed in a mixture of 2%w/w Potassium sorbate solution and 2%w/w

potassium phosphite solution, for two minutes.

G, Fruit immersed in a mixture of 3%w/w Potassium sorbate solution-and 3%w/w
jpotassium phosphite solution, for two minutes.

51
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After the treatments were applied and left to diy for 10 minutes, treatments B
through G were inoculated with & mixed inocula of Green mold(P. digitatum) and Blue
mold(P.italicum). Fruit inoculation was performed by piercing the fruit skin to a depth of
3-5 mm with a needle coated with spores from both fungi. Fruit was incubated at 25 C
and decay development measured over 7 days from inoculation.

This experiment was repeated twice.

EXAMPLE 3

Seven treatments comprising of 4 replications per treatment and cach replicate

comprising of 6 lemons.

Treatments were as follows:

A, Fruit dipped in water. Untreated uninoctilated control .

B, Fruit dipped in water. Untreated inoculated control.

C, Fruit immersed in a 2%w/w Potassium sorbate solution for 2 minutes.

D, Fruit immersed in a 2%w/w: potassium phosphite solution for two minutes. .
E, Fruit immersed in a mixture of 2%w/w Potassium sorbate solution and 2%w/w
potassium phosphite solution, for two minutes.

F, Fruit immersed in.a mixture of 2%w/w Potassium sorbate solution and 2%w/w
potassium phosphite solution, for two minutes.

G, Fruitimmersed in a mixture of 3%w/w Potassium sorbate solution and 3%w/w
potassium phosphite solution, for two minutes.

After the treatments were applied and left to dry for 10 minutes, treatments B
through G were inoculated with a 5'mm diameter mycelia plug of Geotrichium candidum
the causal agent of sour rot. Fruit inoculation was performed by removing a Smm plug of
skin, inserting the mycelia plug of G.candidum and replacing the fruit plug in the fruit.
Fruit was incubated -at 25 C and decay development measured over 7 days from
inoculation.

This experiment was repeated twice.

)
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EXAMPLE 4

Seven treatments comprising of 4 replications per treatment and each replicate

comprising of 6 firm but ripe tomatoes.

Treatments were as follows:

A, Fruit dipped in water. Untreated uninoculated control .

B, Fruit dipped in water. Untreated.inoculated control.

C, Fruit immersed in a 2%w/w Potassium sorbate solution for 2 minutes.

D, Fruit immersed in'a 2%w/w potassium phosphite solution for two minutes.

E, Fruit immersed in a mixture of 1%w/w Potassium sorbate solution and 1%w/w
potassium phosphite solution, for two minutes.

F, Fruit immersed in a mixture of 2%w/w Potassium sorbate solution and. 2%w/w

potassium phosphite solution, for twé minutes.

G, Fruit immersed in a mixture of 3%w/w Potassium sorbate solution and 3%w/w
potassium phosphite solution, for two.minutes.

After the treatments wer¢ applied and left to dry for 10 minutes, treatments B
through G were inoculated with a 5 mm diameter mycelia plug of Geotrichium candidum
the causal égent of sour rot. Fruit inoculation was performed by removing a Smm plug-of
skin, inserting the mycelia plug of G.candidum and replacing the fruit plug in the fruit.
Fruit- was incubated at 25 C and decay development measured over 7 days from
inoculation.

This experiment was repeated twice.

Results:

Example 1 (mean of two experiments)

 Treatment Lesion % change from
diameter(mm) inoculated control
day 7
A 0 -
B 33 -
C | 16 -51
D 12 -63
E 8 =75
F 12 ~63
G 4 -87
4

NG
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Example 2(mean of two experiments)

Treatment Lesion % change from
diameter(mm) inoculated control
day 7

A K -

B 47 -

C 28 -40

D 24 -48

E 9 | -81

F |11 -78

G 7 -89

Example 3(mean of two experiments)

Treatment Lesion % change from
diameter(mm) inoculated control

1  day 7 |
1A 0 -

B 51 -

C 39 -24

D 28 -45

E 15 -70

F 10 -80

G RET -77

Example 4(mean of two experiments)

Treatment Lesion diameter % change from

’ day 7 inoculated control
A 0 -

B 68 -

C 43 -37

D 40 «42

E 12 -83

F 6 -92

G 9 | -88

W\
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Figure 1. Uninoculated Control
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Fig. 2 Inoculated control with Blue and green mold day 4.
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Fig.3 Inoculated control with Blue and.Green mold day 7
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Fig 4. Treatment F, 2% + 2%
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Fig. 5 Inoculated Lemons with Sour rot
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Claims

I claim:

1. A method of protecting fruit or vegetables against. post harvest :microbial
spoilage by applying mixtures. of systemic resistance inducers in combination with sorbic-

acid and/or its alkali metal salts.

2. The method of claim 1 comprising the steps of preparing a composition
comprising an aquéous solution of sorbic. acid and/or its alkali metal salts in a.
concentration range of about 0.1% and about 10% w/w in combination with a solution of.
phoesphorous acid and/or its alkali metal salts in a concentration of about 0.1% to about

10% w/w.

3. The method of claim. 2 wherein the optimal concentration ranges -of each

of the two ingredients in aquéous solution is about 1-3 %.

4. A method. of protecting. fruit or vegetables against post harvest microbial
spoilage wherein fruits or vegetables are immersed in-the compositions of ‘claims 2 or 3

for between about 5 seconds and about 10 minutes.

5. ‘The method of claim 5 wherein the optimal immersion time is about 1-3
minutes.
6. The method of claims 2 or 3 wherein the fruit or vegetable is drenched or

sprayed with the composition.

7. A method of protecting fruit or vegetables against post harvest microbial
spoilage comprising the steps of preparing a composition .comprising of mixing sorbic
acid and/or its alkali metal salts at a conceritration range between about 0.1% and about

10% w/w in combination with phosphorous acid and/or its alkali metal salts in the

11
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concentration range of between about 0.1% and about 10% w/w into wax coatings and

applying the said composition to fruit or vegetables.

8. The method of claim 7 wherein the optimal composition of each of the

components in the composition is in the range of about 4-8% .

9. The. method. of claims 2 or 7, wherein the composition ¢an be applied to
fruit or vegetables in combination with conventional post harvest chemicals such as

fungicides and biocides.

10. A composition comprising a stable concentrated formulated product in a
liquid or solid state made from an agueous solution of sorbic acid-and/or its alkali metal
salts in a concentration range of about 0.1% and about 10% w/w in combination with a
solution of phosphorous acid and/or its alkali metal salts in a concentration of. about

0.1% to about 10% w/w.

12
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REIVINDICACIONES
Reivindico

1. Un método para proteger frutas u hortalizas contra la descomposicién microbiana post-
cosecha mediante la aplicacién de una mezcla compuesta inductores de resistencia

sistémica en combinacion con 4cido sérbico y/o sus sales alcalinas metélicas

2. El método de la reivindicacién 1 comprende los pasos para preparar una composicion
compuesta por una solucion acuosa de acido sérbico y/o sus sales alcalinas metalicas en un
rango de concentracién de aproximadamente 0,1 % y aproximadamente el 10% W/W, en
combinacidén con una solucidn acido fosfoérico y/o sus sales alcalinas metalicas en una

concentracion de entre aproximadamente 0,1 % y aproximadamente el 10% W/W.

3. El método de la reivindicacion 2 en el cual los rangos de concentracion 6ptima de cada

uno de los dos ingredientes en la solucion acuosa es de aproximadamente 1-3%.

4. Un método para proteger frutas u hortalizas frente a descomposicién microbiana post-
cosecha en el cual los frutos u hortalizas estdn sumergidas en las composiciones de las
reivindicaciones 2 o 3 por un intervalo de tiempo de entre unos 5 segundos y unos 10

minutos.

5. El método de la reivindicaciéon 5 en el cual el tiempo de inmersion 6ptimo es de

aproximadamente 1-3 minutos.

6. El método de las reivindicaciones 2 y 3 en el cual la fruta u hortaliza es empapada o

rociada con la composicion.

7. Un método para proteger frutas u hortalizas contra la descomposicion microbiana post-
cosecha que comprende los pasos para preparar una composiciéon compuesta de mezclar
acido sdrbico y/o sus sales alcalinas metalicas cen un rango de concentracion que esta entre
aproximadamente 0,1% y aproximadamente 10% W/W en combinacion con acido fosforico
y/o sus sales metalicas alcalinas en un rango de concentracion de entre aproximadamente
0,1% y aproximadamente 10% W/W en recubrimientos de cera y aplicando dicha

composicién a las frutas u hortalizas.
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8. El método de la reivindicacion 7 en el cual la composicion 6ptima de cada componente

en la composicion esta en el rango de aproximadamente 4-8%.

9. El método de las reivindicaciones 2 0 7, en el cual la composicion puede ser aplicada a la
fruta u hortaliza en combinacién con quimicos post-cosecha tales como fungicidas y

biocidas.

10. Una composicion que comprende un producto formulado concentrado estable en estado
liquido o sdlido hecho de una solucién acuosa de 4cido sorbico y/o sus sales alcalinas
metalicas en un rango de concentracion de entre alrededor de 0,1% y aproximadamente el
10% W/W en combinacion con una solucién de acido fosférico y/o sus sales metalicas

alcalinas en una concentracién de entre alrededor de 0,1% y aproximadamente el 10%

W/W.
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